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RADIATION IMAGE STORAGE PANEL AND 
PROCESS FOR THE PREPARATION OF THE SAME 



ABSTRACT OF THE DISCLOSURE 

A radiation image storage panel comprising a sup- 
5 port and a stimulable phosphor-containing resin layer 
provided thereon, in which the void ratio of said 
stimulable phosphor-containing resi,n layer is reduced in 
comparison with an ordinarily prepared stimulable 
phosphor-containing resin layer having the same binder- 
10 phosphor ratio and formed by a coating procedure con- 
ducted under, an atmospheric pressure. 

The void ratio is not more than 85 % of the void 
ratio of the ordinarily prepared stimulable phosphor- 
containing resin layer for a stimulable phosphor-con- 
15 taining resin layer in which a resinous binder and a 

stimulable phosphor are contained in a weight ratio of 1 
: 1 to 1 : 25, the ratio of 1 : 25 being exclusive, and 
the void ratio is not more than 90 % for a stimulable 
phosphor-containing resin layer in which a resinous 
20 binder and a stimulable phosphor are contained in a 
weight ratio of 1 : 25 to 1 : 100. 
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RADIATION IMAGE STORAGE PANEL AND 
PROCESS FOR THE PREPARATION OF THE SAME 



BACKGROUND OF ' THE INVENTION 
FIELD OF THE INVENTION 

5 This invention relates to a radiation image storage 

panel and a process for the preparation of the same. 
More particularly, this invention relates to a radiation 
image storage panel comprising a support and a phosphor- 
containing resin layer provided thereon in which a resi- 
10 nous binder and a stimulable phosphor are contained in a 
weight ratio of 1 : 1 to 1 : 100, and a process for the 
preparation of the same, 

DESCRIPTION OF PRIOR ARTS 

For obtaining a radiation image, there has been 
15 conventionally employed a radiography utilizing a com- 
bination of a radiographic film having an emulsion layei 
containing a photosensitive silver salt material and a 
radiographic intensifying screen. 

As a method replacing the above-described radio- 
20 graphy, a radiation image recording and reproducing 

method utiizing a stimulable phosphor as described, for 
instance, in U.S. Patent No. 4,239,968, has been recent- 
ly paid much attention. In the radiation image record- 
ing and reproducing method, a radiation image storage 
25 panel comprising a stimulable phosphor (stimulable phos 
phor sheet) is used, and the method involv.es steps of 
causing the stimulable phosphor of the panel to absorb 
radiation energy having passed through an object or hav 
ing been radiated by an object; exciting the stimulable 
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phosphor with an electromagnetic wave such as visible 
light and infrared rays (hereinafter referred to as 
"stimulating rays") to sequentially release the radia- 
tion energy stored in the stimulable phosphor as light 
5 emission; photo-electrically processing the emitted 
light to give electric singnals; and reproducing the 
electric signals as a visible image on a recording mate- 
rial such as a photosensitive film or on a displaying 
device such as CRT. 
10 In the above-described radiation image recording 

and reproducing method, a radiation image can be obtain- 
ed with a sufficient amount of information by applying a 
radiation to the object at considerably smaller dose, as 
compared with the case of using the conventional radio- 
15 graphy. Accordingly, this radiation image recording and 
reproducing method is of great value especially when the 
method is used for medical diagnosis. 

The radiation image storage panel employed in the 
above-described radiation image recording and reproduc- 
20 ing method has a basic structure comprising a support 
and a stimulable phosphor-containing resin layer provid- 
ed on one surface of the support. Further, a trans- 
parent film is generally provided on the free surface 
(surface not facing the support) of the stimulable 
25 phosphor-containing resin layer to keep the stimulable 
phosphor-containing resin layer from chemical deteriora- 
tion or physical shock. 

The stimulable phosphor-containing resin layer 
comprises a resinous binder and stimulable phosphor 
30 particles dispersed therein. The stimulable phosphor- 
containing resin layer is generally provided on a sup- 
port under an atmospheric pressure utilizing the follow- 
ing coating procedure . 

The stimulable phosphor particles and the resinous 
35 binder are mixed in an appropriate solvent to prepare a 
coating dispersion. The coating dispersion is directly 



1243534 

- 3 - 



applied onto a surface of a support for a radiation 
image storage panel under an atmospheric pressure using 
a doctor blade, a roll coater, a knife coater or the 
like, and the solvent contained in the coating disper- 
5 sion applied is removed to form a stimulable phosphor- 
containing resin layer. Alternatively, the stimulable 
phosphor-containing resin layer is provided on . the 
support by applying the coating dispersion onto a false 
support such as a glass plate under an atmospheric pre- 
10 ssure, removing the solvent from the coating dispersion 
to form a phosphor-containing resin film, separating the 
film from the false support, and then causing the film 
to adhere to the genuine support. 

When excited with stimulating rays after having 
15 been exposed to a radiation such as X-rays, the stimu- 
lable phosphor particles contained in the stimulable 
phosphor-containing resin layer emit light (stimulated 
emission). Accordingly, the radiation having passed 
through an object or having been radiated by an object 
20 is absorbed by the stimulable phosphor-containing resin 
layer of the radiation image storage panel in proportion 
to the applied radiation dose, and a radiation image of 
the object is produced in the radiation image storage 
panel in the form of a radiation energy-stored image 
25 (latent image). The radiation energy-stored image can 
be released as stimulated emission (light emission) by 
applying stimulating rays to the'panel, for instance by 
scanning the panel with stimulating rays. The stimulat- 
ed emission is then photo-elec trically converted to 
30 electric signals, so as to produce a visible image from 
the radiation energy-stored image. 

It is desired for the radiation image storage panel 
employed in the radiation image recording and reproduc- 
ing method to have a high sensitivity and to provide an 
35 image of high quality (high sharpness, high graininess, 
etc.). In particular, from the viewpoint of obtaining 
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more accurate and detailed information of an object, it 
is desired to develop a radiation image storage panel 
which provide an image of improved sharpness. 

SUMMARY OF THE INVENTION 

5 Accordingly, an object of the present invention is 

to provide a radiation image storage panel particularly 
improved in the sharpness of the image provided therby, 
and a process for the preparation of the same. 

There is provided by the present invention a radia- 
10 tion image storage panel comprising a support and a 
stimulable phosphor-containing resin layer provided 
thereon which contains a resinous binder and a stimul- 
able phosphor in a weight ratio of 1 : 1 to 1 : 25, the 
ratio of 1 : 25 being exclusive, characterized in that 
15 the void ratio of said stimulable p,hosphor-containing 
resin layer is not more than 85 % of the void ratio of 
the stimulable phosphor-containing resin layer having 
the corresponding binder-phosphor ratio and formed by a 
coating procedure conducted under an atmospheric 
20 pressure. 

There is also provided by the present invention a 
radiation image storage panel comprising a support and a 
stimulable phosphor-containing resin layer provided 
thereon which contains a resinous binder and a stitnul- 

25 able phosphor in a weight ratio of 1 : 25 to 1 : 100, 
characterized in that the void ratio of said stimulable 
phosphor-containing resin layer is not more than 90 % of 
the void ratio of the stimulable phosphor-containing 
resin layer having the corresponding binder-phosphor 

30 ratio and formed by a coating procedure conducted under 
an atmospheric pressure. 

The above-mentioned radiation image storage panels 

can be prepared by: 

(1) a process which comprises: 



1243534 

- 5 - 



subjecting a sheet comprising a support and a 
stimulable phosphor-containing resin layer provided 
theron which contains a resinous binder and a stimulable 
phosphor in a weight ratio of 1 : 1 to 1 : 25, the ratio 
5 of 1 : 25 being exclusive, or in a weight ratio of 1 : 
25 to 1 : 100, and which has been formed by a coating 
procedure conducted under an atmospheric pressure on 
said support, 

to compression treatment so as to reduce the void 
10 ratio of the stimulable phosphor-containing resin layer 
to a value of not more than 85 % or a value of not more 
than 90 %, respectively, of the void ratio of the un- 
treated stimulable phosphor-containing resin layer, or 
(2) a process which comprises: 
15 subjecting a stimulable phosphor-containing resin 

layer which contains a resinous binder and a stimulable 
phosphor in a weight ratio of 1 : 1 to 1 : 25, the ratio 
of 1 : 25 being exclusive, or in a weight ratio of 1 : 
25 to-1 : 100 and which has been formed by a coating 
20 procedure conducted under an atmospheric pressure, to 
compression treatment so as to reduce the void ratio of 
the stimulable phosphor-containing resin layer to a 
value of not more than 85 % or a value of not more than 
90 %, respectively, of the void ratio of the untreated 
25 stimulable phosphor-containing resin layer,, and 

providing thus treated stimulable phosphor-contain- 
ing resin layer onto the support. 

According to the present invention, a radiation 
image storage panel which provides an image of promi- 
30 nently improved sharpness can be obtained by reducing 
the void of the stimulable phosphor-containing resin 
layer to the above-defined extent in comparison with the 
void of the stimulable phosphor-containing resin layer 
containing the same resinous binder and stimulable 
35 phosphor in the same ratio which is formed by a coating 
procedure conducted under an atmospheric pressure. 
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More in detail, when a stimulable phosphor-contain- 
ing resin layer comprising a stimulable phosphor and a 
resinous binder (referred to hereinafter as a phosphor 
layer) is formed on a support by an ordinary coating 
5 procedure conducted under an atmospheric pressure, air 
is apt to be introduced into the phosphor layer, whereby 
voids are produced therein. The voids are apt to be 
formed particularly in the vicinity of the phosphor 
particles. Further, as the ratio of the amount of the 
10 phosphor to that of the binder is increased, the phos- 
phor particles is packed more densely, which results in 
formation of more voids in the phosphor layer. 

When a radiation such as X-rays having passed 
through an object or having been radiated by an object 
15 enters a phosphor layer of a radiation image storage 
panel, phosphor particles contained in the phosphor 
layer absorb the radiation energy to record on the phos- 
phor layer a radiation energy-stored image corresponding 
to the radiation energy having passed through or having 
20 been radiated by the object. Then, when an electromag- 
netic wave (stimulating rays) such as visible light or 
infrared rays impinges upon the radiation image storage 
panel, a phosphor particle having received the stimulat- 
ing rays immediately emits light in the near ultraviolet 
25 to visible regions. The emitted light (of stimulated 
emission) enters directly a photosensor such as a photo- 
multiplier moving close to the surface of the panel, in 
which the light is then converted to electric signals. 
Thus, the radiation energy-stored image in the panel is 
30 reproduced, for example, as a visible image. 

The amount of the light emitted by the phosphor 
layer increases as the phosphor content in the phosphor 
layer is increased, and the increase thereof brings 
about enhancement of the sensitivity. On the other 
35 hand, the sharpness of the image is principally deter- 
mined depending upon the thickness of the phosphor 
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layer. More in detail, as the thickness of the phosphor 
layer increases, the stimulating rays is likely more 
diffused in the phosphor layer to excite not only the 
target phosphor particles but also the phosphor parti- 
5 cles present outside thereof. Therefore, the resulting 
image (which is obtained by converting the emitted light 
to the electric signals and reproducing therefrom) de- 
creases in the sharpness. Accordingly, the sharpness of 
the image can be improved by reducing the thickness of a 
10 phosphor layer. 

According to the study of the present inventors, it 
has been discovered that the sharpness of the image can 
be prominently improved by reducing the void ratio of 
the phosphor layer of the radiation image storage panel 
15 to a level of not more than 85 % (for a phosphor layer 
containing a binder and a stimulable phosphor in a ratio 
of 1 : 1 to 1 : 25, in which the rqtio of 1 : 25 is not 
inclusive) or of not more than 90 % (for a phosphor 
layer containing a binder and a stimulable phosphor in a 
20 ratio of 1 : 25 to 1 : 100) of the void ratio of the 
phosphor layer formed by a conventional coating proce- 
dure conducted under an atmospheric pressure and con- 
taining the same binder and stimulable phosphor in the 
same ratio. The phosphor layer having the reduced void 
25 ratio is more dense with the phosphor particles and 

therefore is thinner in the thickness than the phosphor 
layer produced under an atmospheric pressure, so that 
the radiation image storage panel having the void ratio- 
reduced phosphor layer provides an image distinctly im- 
30 proved in sharpness without decrease of the sensitivity 
thereof . 

The radiation image storage panel of the present 
invention has, as described above, a phosphor layer con- 
taining stimulable phosphor particles with higher densi- 
35 ty as compared with that of the conventional radiation 
image storage panel. Accordingly, for instance, if the 
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phosphor layer of the radiation image storage panel of 
the present invention is prepared to have the same 
thickness as that of the phosphor layer of the conven- 
tional one, the phosphor layer of the panel of the 

5 present invention necessarily contains phosphor parti- 
cles in larger amount than the conventional one does. 
Thus, the radiation image storage panel of the present 
invention can bring about enhancement of the sensitivity 
without decrease of the sharpness of the image provided 

10 thereby. In other words, the radiation image storage 
panel of the present invention brings about higher sen- 
sitivity ' than the conventional radiation image storage 
panels providing an image of the same sharpness . Other- 
wise, the radiation image storage panel of the present 

15 invention provides an image of higher sharpness than the 
conventional radiation image storage panels exhibiting 
the same sensitivity does. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 graphically illustrates MTF (Modulation 
20 Transfer Function) of the images provided by the radi- 
ation image storage panels of Example 1 and Comparison 
Example 1. In Fig. 1, A indicates a relationship bet- 
ween a spatial frequency and an MTF value in the case of 
using the radiation image storage panel of Example 1 
25 (according to the present invention); and B indicates a 
relationship between a spatial frequency and an MTF 
value in the case of using the radiation image storage 
panel of Comparison Example 1 (conventional panel pre- 
pared by an ordinary coating procedure). 
30 Fig. 2 also graphically illustrats MTF (Modulation 

Transfer Function) of the images provided by the radi- 
ation image storage panels of Example 9 and Comparison 
Example 3. In Fig. 2, A indicates a relationship bet- 
ween, a spatial frequency and an MTF value in the case of 
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using the radiation image storage panel of Example 9 
(according to the present invention); and B indicates a 
relationship between a spatial frequency and an MTF 
value in the case of using the radiation image storage 
5 panel of Comparison Example. 3 (conventional panel pre- 
pared by an ordinary coating procedure). 

DETAILED DESCRIPTION OF THE INVENTION 

The radiation image storage panel of the present 
invention having the above-described advantageous char- 
10 acteristics can be prepared, for instance, in the fol- 
lowing manner. 

The phosphor layer of the radiation image storage 
panel comprises a resinous binder and stimulable phos- 
phor particles dispersed therein. 
15 The stimulable phosphor, as described hereinbefore, 

gives, stimulated emission when excited by stimulating 
rays after exposure to a radiation. In the viewpoint of 
practical use, the stimulable phosphor is desired to 
give stimulated emission when excited by stimulating 
20 rays in the wavelength region of 400 - 850 nm. 

Examples of the stimulable phosphor employable in 
the radiation image storage panel of the present inven- 
tion include: 

SrS:Ce,Sm, SrS:Eu,Sm, Th0 2 :Er; and La 2 0 2 S :Eu,Sm, as 
25 described in U.S. Patent No. 3,859,527; 

ZnS:Cu,Pb, BaO - xAl^ :Eu , in which x is a number 
satisfying the condition of 0.8 < x < 10, and M 0 
xSi0 2 :A, in which M 2+ is at least one divalent metal 
selected from the group consisting of Mg, Ca, Sr, Zn, Cd 
30 and Ba, A is at least one element selected from the 
group consisting of Ce, Tb , Eu, Tm f Pb , Tl , Bi and Mn, 
and x is a number satisfying the condition of 0.5 < x < 
2.5, as described in U.S. Patent No. 4,326,078; 

(Ba 1 _ x _ y ,Mg x ,Ca y )FX:aEu 2+ , in which X is at least 
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one element selected from the group consisting of CI and 
Br, x and x are numbers satisfying the conditions of 0 < 
x+y < 0.6, and xy = 0, and a is a number satisfying the 
condition of 10" 5 < a < SxlO" 2 , as described in Japanese 
5 Patent Provisional Publication No. 55( 1980) -1 2143 ; 

Ln0X:xA, in which Ln is at least one element sele- 
cted from the group consisting of La, Y, Gd and Lu, X is 
at least one element selected from the group consisting 
of CI and Br, A is at least one element selected from 
10 the group consisting of Ce and Tb, and x is a number 

satisfying the condition of 0 < x < 0.1, as described in 
the above-mentioned U.S. Patent No. 4,236,078; 

(Ba _ .M 11 )FX:yA, in which M 11 is at least one 
divalent^! tal Selected from the group consisting of Mg, 
15 Ca, Sr, Zn and Cd, X is at least one element selected 
from the group consisting of CI , Br and I , A is at least 
one element selected from the group consisting of Eu, 
Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb and Er, and x and y. are 
numbers satisfying the conditions of 0 < x < 0.6 and 0 < 
20 y < 0.2, respectively, as described in Japanese Patent 
Provisional Publication No. 55(1980)-12145 ; 

M II FX.xA:yLn, in which M 11 is at least one element 
selected from the group consisting of Ba. Ca, Sr, Mg, Zn 
and Cd; A is at least one compound selected from the 
25 group consisting of BeO , MgO, CaO, SrO, BaO , ZnO, AlgOg, 
Y 9 0,, La ? 0 3 , ln 2 0 3 , SiOg, TiOg, Zr0 2 > Ge0 2 , Sn0 2 , Nb^. 
T Lo 5 and Th0 2 ; Ln is at least one element selected from 
the group consisting of Eu, Tb, Ce , Tm, Dy, Pr, Ho. Nd, 
Yb, Er, Sm and Gd; X is at least one element selected 
30 from the group consisting of CI, Br and I ; and^x and v. 
are numbers satisfying the conditions of 5x10 < x < 
0.5 and 0 < y < 0.2, respectively, as described in 
Japanese Patent Provisional Publication No. 55(1980)- 

160078; XI 
35 (Ba, x ,M II x )F 2 -aBaX 2 :yEu,zA, in which M is at 

least one element selected from the group consisting of 
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Be, Mg, Ca, Sr, Zn and Cd; X is* at least one element 
selected from the group consisting of CI, Br and I;. A is 
at least one element selected from the group consisting 
of Zr and Sc; and a, x, y_ and z are numbers satisfying 
the conditions of 0,5 < a < 1.25, 0 £ x <: 1 , 10" 5 £ y <. 
2X10" 1 , and 0 < z < lCf 2 f respectively; 

(Ba 1-x ,M II x )F 2 * aBaX 2 ,:yEu,zB, in which M 11 is at 
least one element selected from the group consisting of 
Be, Mg, Ca, Sr, Zn and Cd; X is at least one element 
selected from the group consisting of CI, Br and I; and 
a, x ( y and z are numbers satisfying the .conditions of 
0,5 <a< 1.25, 0< x< 1, 10" 6 < y < 2xlO" X , and 0 < z 
< 2X10" 1 , respectively; 

(Ba 1 _ x ,M II x )F 2 * aBaX 2 :yEu,zA ( in which M 11 is at 
least one element selected from the group consisting of 
Be, Mg, Ca, Sr, Zn and Cd; X is at least one element 
selected from the group consisting of CI, Br and I; A is 
at least one element selected from the group consisting 
of As and Si; and a, x, v_ and z are numbers satisfying 
the conditions of 0.5 £ a < 1.25, 0 < x < 1, 1(T < y < 
2X10" 1 , and 0 < z < 5xlO" X , respectively; 

M II3: 0X:xCe, in which M 111 is at least one trivalent 
metal selected from the . group consisting of. Pr, Nd, Pm, 
Sm, Eu, Tb, Dy, Ho, Er, Tm , Yb , and Bi ; X is at least 
one element selected from the group consisting of CI and 
Br; and x is a number satisfying the condition of 0 < x ; 

Ba 1-K M x/2 L x/2 FX:yEu 2+ , in which M is at least one 
alkali, metal selected from the group consisting of Li, 
Na, K, Rb and Cs; L is at least one trivalent metal 
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selected from the group consisting of Sc , Y, La, Ce, Pr, 
Nd, Pm, Sm, Gd. Tb , Dy . Ho, Er, Tm, Yb, Lu. Al . Ga, In 
and Tl; X is at least one halogen selected from the 
group consisting of CI, Br and I; and x and Z are num- 
bers satisfying the conditions of 10" 2 < x < 0.5 and 0 < 
y < o.l, respectively; 

BaFX.xA:yEu 2+ , in which X is at least one 
selected from the group consisting of CI. Br and I; A 
at least one fired product of a tetraf luoroboric ac.d 
compound; and x and * are numbers satisfying the . condi- 
tions of 10- 6 < x < 0.1 and 0 < y < 0.1. respectively, 

BaFX.xA:yEu 2 \ in which X is at least one halogen ' 
selected from the group consisting of CI, Br and I; A is 
at least one fired product of a hexafluoro compound 
selected from the group consisting of monovalent and 
divalent metal salts of hexafluoro silicic acid, hexa- 
fluoro titanic acid and hexafluoro zirconic acid;_and x 
and y_ are numbers satisfying the conditions of 10 < x 
< 0.1 and 0 < y < 0.1, respectively; 

BaFX.xNaX':aEu 2+ , in which each of X and X' is at 
least one halogen selected from the group consisting of 
CI Br and I; and x and a are numbers, satisfying the 
conditions of 0 < x < 2 and 0 < a < 0.2, respectively; 

M II FX.xNaX':yEu 2+ :zA, in which M 11 is at least one 
alkaline earth metal selected from the group consisting 
of Ba, Sr and Ca; each of X and X' is at least one 
halogen selected from the group consisting of CI, Br and 
I; A is at least one transition metal selected from the 
group consisting of V, Cr, Mn, Fe , Co and Ni ; and x, y. 
and z are numbers satisfying the conditions of 0 < x < 
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2, 0 < y < 0.2 and 0 < z < 10" 2 , respectively? and 

• M II FX.aM I X'.bM' II X" 2 .cM III X"' 3 .xA:yEu 2+ f in which 
M 11 is at least one alkaline earth metal^selected from 
the group consisting of Ba, Sr and Ca; M is at least 
one alkali metal selected from the group consisting of 
Li, Na, K, Rb and Cs; M' 11 is at least one divalent 
metal selected from the group consisting of Be and Mg; 
M 111 is at least one trivalent metal selected from the 
group consisting of Al . Ga, In and Tl ; A is at least one 
metal oxide; X is at least one halogen selected from the 
group consisting of CI. Br and I; each of X'. X- and X- ■ 
is at least one halogen selected from the group consist- 
ing of F, CI, Br and I; a, b and c are numbers satisfy- 
ing the conditions of 0 < a < 2 , 0 < b < lO" , .0 < c < 
lO- 2 and a + b + c > 10~ 6 ; and x and jr. are numbers satisfy- 
ing the conditions of 0 < x < 0.5. and 0 < y < 0.2, 
respectively < 

The above-described stimulable phosphors are given 
by no means to restrict the stimulable phosphor employ- 
able in the present invention. Any other phosphors can 
be also employed, provided that the phosphor gives stim- 
ulated emission when excited with stimulating rays after 
exposure to a radiation. 

Examples of the resinous binder to be contained in 
the phosphor layer include: natural polymers such as 
pro teins (e.g. gelatin), polysaccharides (e.g. dextran) 
Ind gum arable; and synthetic polymers such as P^inyl 
butyral, polyvinyl acetate, nitrocellulose, ethylcellu- 
lose, vinylidene chloride-vinyl chloride copolymer 
polymethyl methacrylate . vinyl chloride-vinyl acetate 
copoymer, polyuretharie. cellulose acetate butyrate . 
polyvinyl alcohol, and linear polyester. Particularly 
preferred are nitrocellulose, linear polyester, and a 
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mixture of nitrocellulose and linear polyester. 

The phosphor layer can be formed on the support, 
for instance, by the following procedure. 

in the first place, phosphor particles and a resin- 
5 ous binder are added to an appropriate solvent, an then 
they are mixed to prepare a coating dispersion of the 
phosphor particles in the binder solution. 

Examples of the solvent employable in the prepara- 
tion of the coating dispersion include lower alcohols 
10 such as methanol, ethanol, n-propanol and n-butanol ; 

h lorinated hydrocarbons such as methylene chlor e and 
ethylene chloride; ketones such as acetone, methyl ethyl 
Ketone and methyl isobutyl Ketone; esters of ower alco- 
h ols with lower aliphatic acids such as methy , ace tat 
15 ethyl acetate and butyl acetate; ethers such as dioxane, 
ethylene glycol monoethylether and ethylene glycol mono- 
ethyl ether; and mixtures of the above-mentioned com- 

P ° Und T ;e ratio between the resinous binder and the phos- 
20 phor in the coating dispersion may be determined accord- 
ing to t he characteristics of the aimed radiation .mage 
storage panel and the nature of the phosphor "P^' 
Generally, the ratio therebetween is within the range of 
from 1 : 1 to 1 : 100 (binder : phosphor, by wexght) , 
?s oreferably from 1 : 8 to 1 : 85. 

The coating dispersion n,.y contain a dispersing 
age „t to assist the dispersibility of the Phosp^ par- 
', es tnerel n, and also contain a variety of additives 

30 the binder and the phosphor particles in the phosphor 
ayer. Espies of the dispersing agent include phtha- 

lic acid, stearic acid, caproic acid and a hydrophobic 
"face active agent. S^pies of the P^^^ 

elude phosphates such as trlphenyl phosphate, ^ 

36 phosphate and ^ ^^S^Z^ 
diethyl phthalate and dimethoxyetnyx y 
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lates such as ethylphthalyl ethyl glycolate and butyl- 
phthalyl butyl glycolate; and polyesters of polyethylene 
glycols with aliphatic dicarboxylic acids such as poly- 
ester of triethylene glycol with adipic acid and poly- 
5 ester of diethylene glycol with succinic acid. 

The coating dispersion containing the phosphor par- 
ticles and the binder prepared as described above is ap- 
plied evenly to the surface of a support to form a layer 
of the coating dispersion. The coating procedure can be 
10 carried out by a conventional method such as a method 
using a doctor blade, a roll coater or a knife coater. 

After applying the coating dispersion to the sup- 
port, the coating dispersion is then heated slowly to 
dryness so as to complete the formation of a phosphor 
15 layer. The thickness of the phosphor layer varies 

depending upon the characteristics of the aimed radia- 
tion image storage panel, the nature of the phosphor, 
the ratio between the binder and the phosphor, etc. 
Generally, the thickness of the phosphor layer is within 
20 a range of from 20 ym to 1 mm, preferably from 50 to 500 



ym. 



The phosphor layer can be provided onto the support 
by the methods other than that given in the above. For 
instance, the phosphor layer is initially prepared on a 
25 sheet material (false support) such as a glass plate, a 
metal plate or a plastic sheet using the aforementioned 
coating dispersion and then thus prepared phosphor layer 
is superposed on the genuine support by pressing or 
using an adhesive agent. 
30 The support material employed in the present inven- 

tion can be selected from those employed in the conven- 
tional radiogaphic intensifying screens. Examples of 
the support material include plastic films such as films 
of cellulose acetate, polyester, polyethylene terephtha- 
35 late, polyamide, polyimide, triacetate and polycarbo- 
nate; metal sheets such as aluminum foil and aluminum 
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alloy foil; ordinary papers; baryta paper; resin-coated 
papers; pigment papers containing titanium dioxide or 
the like; and papers sized with polyvinyl alcohol or the 
like. From a viewpoint of characteristics of a radia- 
5 tion image storage, panel as an information recording 
material, a plastic film is preferably employed as the 
support material of the invention. The plastic film may 
contain a light-absorbing material such as carbon black, 
or may contain a light-reflecting material such as tita- 
10 nium dioxide. The former is appropriate for preparing a 
hig-sharpness type radiation image storage panel, while 
the latter is appropriate for preparing a high-sensi- 
tivity type radiation image storage panel. 

In the* preparation of a known radiation image stor- 
15 age panel, one or more additional layers are occasion- 
ally provided between the support and the phosphor layer 
so as to enhance the adhesion between the support and 
the phosphor layer, or to improve the sensitivity of the 
panel or the quality of an image provided thereby. For 
20 instance, a subbing layer or an adhesive layer may be 
provided by coating polymer material such as gelatin 
over the surface of the support on the phosphor layer 
side. Otherwise, a light-reflecting layer or a light- 
absorbing layer may be provided by forming a polymer 
25 material layer containing a light-reflecting material 
such as titanium dioxide or a light-absorbing material 
such as carbon black. In the invention, one or more of 
these additional layers may be provided depending on the 
type of the radiation image storage panel to be obtain- 
30 ed. 

As described in Japanese Patent Application No. 
57(1982)-82431 (which corresponds to U.S. Patent Appli- 
cation. No. 496,278 and the whole content of which is 
described in European Patent Publication No. 92241), the 
35 phosphor layer side surface of the support (or the sur- 
face of an adhesive layer, light-reflecting layer, or 
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light-absorbing layer in the case where such layers pro- 
vided on the phosphor layer) may be provided with pro- 
truded and depressed portions for enhancement of the 
sharpness of radiographic image, and the constitution of 
5 those protruded and depressed portions can be selected 
depending on the purpose of the radiation image storage 
panel . 

The void ratio of the stimulable phosphor-contain- 
ing resin layer formed on the support in the manner as 
10 described above can be calculated theoretically by the 
following formula (I), 

Vair = (a+bV^x/V V - A (a.Py + b/>x) 

V V ((a+b)/>x/>y - a/V^air - bAc/^air) — (I) 

in which V is a total volume of the phosphor layer; Vair 
15 is a volume of air contained in the phosphor layer; A is 

a total weight of the phosphor; Px is a density of the 

phosphor; Py is a density of the binder; fia.lv is a 

density of air; a is a weight of the phosphor; and b is 

a weight of the binder. 
20 In the formula (I), /?air is nearly 0, Accordingly, 

the formula (I) can be approximately rewritten in the 

form of the following formula (II): 

Vair = (a+b.)/°x/>y V - A (a/>y + bAc) 

v v C(a+b)/x^y) — 

25 in which V, Vair, A, Px, Py , a and b have the same 
meanings as defined in the formula (I) 

In the present invention, the void ratio of the 
phosphor layer is expressed by a value calculated ac- 
cording to the formula (II). 

30 As an example, a procedure for formation of a phos- 

phor layer comprising a divalent europium activated 
barium f luorobromide phosphor and a mixture of a linear 
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polyester and nitrocellulose (serving as resinous bind- 
er) on a support is described below. 

In the first place, a mixture of a linear polyester 
and nitrocellulose and divalent europium activated 
5 barium f luorobromide phosphor particles (BaFB.r:Eu 2+ ) are 
mixed well in methyl ethyl ketone using a propeller agi- 
tater in such conditions that a ratio between the mix- 
ture and the phosphor is adjusted to 1 : 20 by weight, 
to prepare a coating dispersion having a viscosity of 30 
10 PS ( at 25°C) . The coating dispersion is applied evenly 
to a polyethylene terephthalate sheet (support) under an 
atmospheric pressure using a doctor brade. The support 
having the dispersion applied is then placed in an oven 
and heated at a temperature gradually increasing from 25 
15 to 100°C, to form a phosphor layer on the support. 

In one example, thus formed phosphor layer contain- 
ing the binder and the phosphor in the ratio of 1 : 20 
had a void ratio of 24.6 %* 

The same procedures as described above was repeated 
20 except that the ratio between the binder and the phos- 
phor is replaced with a ratio of 1 : 10. The produced 
phosphor layer had a void ratio of 14.4 %. 

The same procedures as described above was repeated 
except that the ratio between the binder and the phos- 
25 phor is replaced with a ratio of 1 : 40. The produced 
phosphor layer had a void ratio of 29.4 %. 

The same procedures as described above was repeated 
except that the ratio between the binder and the phos- 
phor is replaced with a ratio of 1 : 80. The produced 
30 phosphor layer had a void ratio of 32.6 %. 

According to the study of the present inventors, it 
has been confirmed that the above-described phosphor 
layers are . thought to be representative of those produc- 
ed by the conventional coating procedure conducted under 
35 an atmospheric pressure. This means that the void ratio 
does not vary in a wide range even if other different 
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binders , phosphor particles, or solvents are employed 
for the production of phosphor layers, provided that the 
ratio of the binder and the phosphor is kept at the same 
level- Further, in calculation of the void ratio ac- 
5 cording to the formula (II), additives incorporated into 
the coating dispersion can be neglected because these 
are added only in a small amount. Furthermore, the void 
ratio of a phosphor layer is not noticeably influenced 
by variation of coating conditions, so far as the coat- 
10 ing procedure is carried out in a conventional manner 
under an atmospheric pressure. 

Accordingly, as is evident from the above-mentioned 
formula (II), the void ratio of the phosphor layer 
varies principally by the ratio between the binder and 
15 the phosphor, that is, b : a, by weight, as difined in 
the formula (II). As the ratio of the phosphor parti- 
cles to the binder in the phosphor layer is increased, 
an average distance between the phosphor particles dis- 
persed in the binder becomes shorter, and voids are apt 
20 to be produced therebetween at a relatively high level. 
For this reason, the void ratio of the phosphor layer 
tends to increase when the content of the phosphor in 
the phosphor layer is increased. 

In the process for the preparation of the radiation 
25 image storage panel of this invention, a part of air 
contained in . the phosphor layer is subsequently removed 
to decrease the void. For instance, the void can be 
decreased by subjecting the phosphor layer to a compres- 
sion treatment. 
30 The compression treatment given to the phosphor 

layer is generally carried out at a temperature ranging 
from a room temperature to a temperature in the vicinity 
of the. melting point of the binder contained in the 
phosphor layer and under a pressure ranging from 50 to 
35 1500 kg. /cm 2 . Preferably, the compresssion treatment is 
carried out under heating. A compressing period is pre- 
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ferably within a range of from 30 sec. to 5 min. A pre- 
ferred pressure is within a range of from 300 to 700 
kg. /cm 2 . A temperature is determined depending upon the 
binder employed, and the temperature preferably is from 



5 50 to 120°C 



Examples of the compressing apparatus for the com- 
pression treatment employable in the invention include 
known apparatus such as a calender roll and a hot press. 
For instance, a compression treatment using a calender 
10 roll involves moving a sheet consisting essentially of a 
support and a phosphor layer to pass through between two 
rollers heated at a certain temperature at a certain 
speed. A compression treatment using a hot press in- 
volves fixing the above-mentioned sheet between two 
15 metal plates heated to a certain temperature, and com- 
pressing the sheet from both sides up to a certain pres- 
sure for a certain period. The compressing apparatus 
employable in the invention is not restricted to the 
calender roll and hot press. Any other apparatus can be 
20 employed as far as it can compress a sheet such as the 
above-mentioned one under heating. 

In the case where a phosphor-containing resin film 
is initially formed on a false support, the compression 
treatment can be applied to the film prior to providing 
25 the film onto a genuine support for a radiation image 
storage panel. In this case, the phosphor-containing 
resin film is subjected to the compression treatment 
singly or in the form of a sheet combined with the false 
support, and then the treated film is provided onto the 
30 genuine support.. 

The radiation image storage panel generally has a 
transparent film on a free surface of a phosphor layer 
to protect the phosphor layer from physical and chemical 
deterioration. In the radiation image storage panel of 
35 the present invention, it is preferable to provide a 
transparent film for the same purpose. 
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The transparent film can be provided onto the phos- 
phor layer by coating the surface of the phosphor layer 
with a solution of a transparent polymer such as a 
cellulose derivative (e.g. cellulose acetate or nitro- 
5 cellulose), or a synthetic polymer (e.g. polymethyl 

methacrylate, polyvinyl butyral , polyvinyl formal, poly- 
carbonate, polyvinyl acetate, or vinyl chloride-vinyl 
acetate copolymer), and drying the coated solution. 
Alternatively, the transparent film can be provided onto 
10 the phosphor layer by beforehand preparing it from a 
polymer such as polyethylene terephthalate , polyethyl- 
ene, polyvinylidene chloride or polyamide , followed by 
placing and fixing it onto the phosphor layer with an 
appropriate adhesive agent. The transparent protective 
15 film preferably has a thickness within a range of 
approx. 3 to 20 urn. 

In the case where the weight ratio between the 
binder and the phosphor is within a range of 1 : 1 to 1 
: 25 (1 : 25 is not inclusive), the phosphor layer of 
20 the radiation image storage panel according to the pre- 
sent invention produced by the above-described repre- 
sentative method should have a void ratio of not more 
than 85 % of that of the phosphor layer having the same 
ratio and produced by a conventional coating procedure 
25 conducted under an atmospheric pressure. 

On the other hand, in the case where the weight 
ratio between the binder and the phosphor is within a 
range of 1 : 25 to 1 : 100, the phosphor layer of the 
radiation image storage panel according to the present 
30 invention produced by the above-described representative 
method should have a void ratio of not more than 90 % of 
that of the phosphor layer having the same ratio and 
produced by a conventional coating procedure conducted 
under an atmospheric pressure. 
35 As described above, the density of the phosphor 

contained in the phosphor layer of the radiation image 
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storage panel becomes higher as the void ratio of the 
phosphor layer decreases. Accordingly, the phosphor 
layer can be made thinner, and the sharpness of the 
image provided by the panel can be prominently enhanced 
5 without decreasing the sensitivity thereof. 

The following examples further illustrate the pre- 
sent invention, but these examples are by no means 
understood to restrict the invention. 

Example 1 

10 A resinous binder mixture of a linear polyester 

resin and nitrocellulose (nitrification degree: 11.5 %) 
and a particulate divalent europium activated barium 
fluorobromide stimulable phosphor ( BaFBr : Eu + ) were 
mixed in a ratio of 1 : 20 (binder : phosphor, by 
15 weight). To the mixture was added- methyl ethyl ketone 
and the resulting mixture was stirred sufficiently by 
means of a propeller agitater to prepare a coating dis- 
persion containing homogeneously dispersed phosphor 
particles and having a viscosity of 30 PS (at 25 C). 
20 The coating dispersion was uniformly applied onto a 

polyethylene terephthalate sheet containing titanium di- 
oxide (support, thickness; 250 urn) placed horizontally 
on a glass plate. The coating procedure was carried out 
using a doctor blade. The support having the applied 
25 coating dispersion was then placed in an oven and heated 
at a temperature gradually rising from 25 to 100 C. 
Thus, a sheet consisting of a support and a phosphor 
layer (thickness: approx. 300 urn) was prepared. 

Subsequently, thus prepared sheet consisting of a 
30 support and a phosphor layer provided thereon was com- 
pressed under a pressure of 620 kg. /cm and at a temper- 
ature of 100°C using a calendar roll . 

On the phosphor layer of the support having been 
subjected to the compression treatment was placed a 
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transparent polyethylene terephthalate film (thickness: 
12 nm; provided with a polyester andhesive layer) to 
combine the transparent film and the phosphor layer 
through the adhesive layer. 
5 Thus, a radiation image storage panel consisting 

essentially of a support, a phosphor layer and a trans- 
parent protective film was prepared. 

Example 2 

The procedure of Example 1 was repeated except that 

10 the sheet consisting of a support and a phosphor layer 

was subjected to a compression treatment under a pres- 

o o 
sure of 420 kg. /cm and at a temperature of 100 C, to 

prepare a radiation image storage panel consisting 

essentially of a support, a phosphor layer and a trans- 

15 parent protective film. p . 

Example 3 

The procedure of Exemple 1 was repeated except that 
the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment under a pres- 
20 sure of 620 kg. /cm 2 and at a temperature of 80 C , to 
prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Example 4 

25 The procedure of Exemple 1 was repeated except that 

the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment under a pres- 
sure of 420 kg. /cm 2 and at a temperature of 80 C, to 
prepare a radiation image storage panel consisting 

30 essentially of a support, a phosphor layer and a trans- 
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parent protective film. 

Comparison Example 1 

The procedure of Example 1 was repeated except that 
the sheet consisting of a support and a phosphor layer 
5 was not subjected to compression treatment, to prepare a 
radiation image storage panel consisting essentially of 
a support, a phosphor layer and a transparent protective 
film. 

The void ratio of the phosphor layer of the radia- 
10 tion image' storage panel prepared in the manner as des- 
cribed above was calculated from the aforementioned 

formula (II) using a measured volume and weight of the 

3 

phosphor layer, a density of the phosphor (5.1 g./cm ) 

3 

and a density of the binder ( 1 . 258 ,.g . /cm ). 
15 The results are set forth in Table 1. 
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Table 1 





Pressure 


Temperature 


Void 


Relative Void 




1kg. /cm ; 




Ratio(%) 


Ratio(%) 


Example 1 


. 620 


100 


11.3 


45.9 


2 


420 


100 


12.5 


51 .0 


3 


620 


80 


18.5 


75.0 


4 


420 


80 


20.0 


81 .3 



Com. 
Example 1 



24.6 



100 



10 The radiation image storage panels prepared as des- 

cribed above were evaluated on the sharpness of the 
image according to the following test. 

The radiation image storage panel was exposed to 
X-rays at voltage of 80 KVp through an MTF chart and 
15 subsequently scanned with a He-Ne laser beam (wave- 
length: 632.8 ran) to excite the phosphor. The light 
emitted by the phosphor layer of the panel was detected 
and converted to the corresponding electric signals by 
means of a photosensor (a photomultiplier having spec- 
20 tral sensitivity of type S-5). The electric signals 
were reproduced by an image reproducing apparatus to 
obtain a visible image on a recording apparatus, and the 
modulation transfer function (MTF) value of the visible 
image was determined. The MTF value was given as a 
25 value" (*) at the spacial frequency of 2 cycle/mm. 

The results are graphically illustrated in Fig. 1, 
in which: 

Curve (A) indicates a relationship between a spa- 
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tial frequency and an MTF value given in the case of 
using the radiation image storage panel of Example 1; 
and 

Curve (B) indicates a relationship between a spa- 
5 tial frequency and an MTF value given in the case of 
using the radiation image storage panel of Comparison 
Example 1 . 

The sharpness of the image given in the case of 
using each radiation image storage panel is set forth in 
10 Table 2 in terms of an MTF value determined at a spatial 
frequency of 2 cycle/mm. 

Table 2 



Sharpness (%) 





Example 


1 


32 


15 




2 


32 






3 


31 






4 


30 




Com. Example 


1 


29 



Example 5 

20 The procedure of Example 1 was repeated except that 

the binder mixture of a linear polyester resin and 
nitrocellulouse (nitrification degree: 11.5%) and the 
particulate divalent europium activated barium fluoro- 
bromide stimulable phosphor ( BaFBr:Eu 2+ ) were mixed in a 

25 ratio of 1 : 10 (binder : phosphor, by weight), to pre- 
pare a radiation image storage panel consisting essen- 
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tially of a support, a phosphor layer and a transparent 
protective film. 

Example 6 

The procedure of Example 5 was repeated except that 
5 the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment under a pres- 
sure of 420 kg. /cm 2 and at a temperature of 100 C, to 
prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
10 parent protective film. 

Example 7 

The procedure of Example 5 was repeated except that 
the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment under a pres- 
15 sure of 620 kg. /cm 2 and at a temperature of 80 C , to 
prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Example 8 

20 The procedure of Example 5 was repeated except that 

the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment under a pres- 
sure of 420 kg. /cm 2 and at a temperature of 80 C , to 
prepare a radiation image storage panel consisting 

25 essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Comparison Example 2 



The procedure of Example 5 was repeated except that 
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the sheet consisting of a support and a phosphor layer 
was not subjected to compression treatment, to prepare a 
radiation image storage panel consisting essentially of 
a support, a phosphor layer and a transparent protective 
5 layer. 

The void ratio of the phosphor layer of the radia- 
tion image storage panel prepared in the manner as des- 
cribed above was calculated in the same manner as des- 
cribed hereinbefore. 
10 The results are set forth in. Table 3. 



Table 3 







Pressure 
2 

(kg. /cm ) 


Temperature 
(°C) 


Void 
R£=itio(%) 


Relative Void 
Ratio(%) 


Example 


5 


620 


100 


6.6 


45.8 




6 


420 


100 


7.2 


50.2 




7 


620 


80 


10.5 


73.2 




8 


420 


80 


11.0 


76.3 


Com . 
Example 


2 






14.4 


100 



20 The radiation image storage panels prepared as des- 

cribed above were evaluated on the sharpness df the 
image according to the aforementioned test. 

The sharpness of the image given in the case of us- 
ing each radiation image storage panel is set forth in 

25 Table 4 in .terms of an. MTF value determined at a spatial 
frequency of 2 cycle/mm. 
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Sharpness (%) 





Example 


5 


29 






6 


29 


5 




7 


27 






8 


27 




Com. Example 


2 


25 



Example 9 



A resinous binder mixture of a linear polyester 

10 resin and nitrocellulose (nitrification degree: 11.5 %) 

and a particulate divalent europium activated barium 

2 + 

fluorobromide stimulable phosphor (BaFBr :Eu ) were 
mixed in a ratio of 1 : 40 (binder : phosphor, by 
weight). To the mixture was added methyl ethyl ketone 
15 and the resulting mixture was stirred sufficiently by 
means of a propeller agitater to prepare a coating 
dispersion containing homogeneously dispersed phosphor 
particles and having a viscosity of 30 PS (a,t 25 C). 

The coating dispersion was uniformly applied to a 
20 polyethylene terephthalate sheet containing titanium 

dioxide (support* thickness; 250 Mm) placed horizontally 
on a glass plate. The coating procedure was carried out 
using a doctor blade. The support having the coating 
dispersion applied was then placed in an oven and heated 
25 at a temperature gradually rising from 25 to 100 C. 
Thus, a sheet consisting of a support and a phosphor 
layer* (thickness: approx. 300 urn) was prepared. 
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Subsequently, thus prepared sheet consisting of a 
support and a phosphor layer provided thereon was com- 
pressed under a pressure of 620 kg. /cm and at a temper- 
ature of 100°C using a calendar roll. 
5 On the phosphor layer of the support having been 

subjected to the compression treatment was placed a 
transparent polyethylene terephthalate film (thickness: 
12 pm; provided with a polyester andhesive layer) to 
combine the transparent film and the phosphor layer 
10 through the adhesive layer. 

Thus, a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective film was prepared. 



Example 10 

15 The procedure of Example 9 was repeated except that 

the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment under a pres- 
sure of 420 kg. /cm 2 and at a temperature of 100°C , to 
prepare a radiation image storage panel consisting 

20 essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Example 11 

The procedure of Example 9 was repeated except that 
the sheet consisting of a support and a phosphor layer 
25 was subjected to a compression treatment under a pres- 
sure of 620 kg. /cm 2 and at a temperature of 80°C , to 
prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective film. 
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Example 12 

The procedure of Exemple 9 was repeated except that 
the sheet consisting of a support and a phosphor layer 
was subjected to a compression treatment undera pres- 
5 sure of 420 kg. /cm 2 and at a temperature of 80 C, to 
prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Comparison Example 3 

10 The p roC edure of Example 9 was repeated except that 

the sheet consisting of a support and a phosphor layer 
was not subjected to compression treatment, to prepare a 
radiation image storage panel consisting essentially of 
a support, a phosphor layer and a. transparent protective 

15 film. 

The void ratio of the phosphor layer of the radia- 
tion image storage panel prepared in the manner as des- 
cribed above was calculated from the aforementioned for- 
mula (II) using a measured volume and weight of the 
20 phosphor layer, a density of the phosphor (5.1 g./om ) 
and a density of the binder (1.258 g./om )• 
The results are set forth in Table 5. 
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Pressure Temperature Void Relative Void 

(kg. /cm 2 ) (°C) Ratio(%) Ratio(%) 



Example 9 620 

5 10 420 

11 620 

12 420 



Com. 

Example 3 - - 29.4 



10 The radiation image storage panels prepared as des- 

cribed above were evaluated on the sharpness of the 
image according to the aforementioned test. 

The results are graphically illustrated in Fig. 2, 
in which: 

•» 

15 Curve (A) indicates a relationship between a spa- 

tial frequency and an MTF value given in the case of 
using the radiation image storage panel of Example 9; 
and 

Curve (B) indicates a relationship between a spa- 
20 tial frequency and an MTF value given in the case of 
using the radiation image storage panel of Comparison 
Example 3. 

The sharpness of the image given in the case of us- 
ing each radiation image storage panel is set forth in 
25 Table 6 in terms of an MTF value determined at a spatial 
frequency of 2 cycle/mm. 



100 17.7 60.2 

100 19.3 65.5 

80 23.5 80.0 

80 26.0 88.4 
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Table 6 



Sharpness (%) 





Example 9 


34 




10 


34 


5 


11 


33 




12 


33 




Com. Example 3 


32 



Example 13 



The procedure of Example 9 was repeated except that 

10 the binder mixture of a linear polyester resin and 

nitrocellulouse (nitrification degree: 11.5%) and the 

particulated divalent europium activated barium fluoro- 

2+ 

bromide stimulable phosphor ( BaFBr : Eu ) were mixed in a 
ratio of 1 : 80 (binder : phosphor, by weight), to 
15 prepare a radiation image storage panel consisting 

essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Example 14 

The procedure of Example 13 was repeated except 
20 that the sheet consisting of a support and a phosphor 
layer was subjected to a compression treatment under a 
pressure of 420 kg. /cm 2 and at a temperature of 100 C, 
to prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
25 parent protective film. 



- 34 - 
Example 15 

The procedure of Example 13 was repeated except 

that the sheet consisting of a support and a phosphor 

layer was subjected to a compression treatment under a 

? o 
5 pressure of 620 kg. /cm and at a temperature of 80 C, to 

prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Example 16 

10 The procedure of Example 13 was repeated except 

that the sheet consisting of a support and a phosphor 
layer was subjected to a compression treatment under a 
pressure of 420 kg. /cm 2 and at a temperature of 80°C , to 
prepare a radiation image storage panel consisting 

15 essentially of a support, a phosphor layer and a trans- 
parent protective film. 

Comparison Example 4 

The procedure of Example 13 was repeated except 
that the sheet consisting of .a support and a phosphor 
20 layer was not subjected to compression treatment, to 
prepare a radiation image storage panel consisting 
essentially of a support, a phosphor layer and a trans- 
parent protective layer. 

The void ratio of the phosphor layer of the radia- 
25 tion image storage panel prepared in the manner as des- 
cribed above was calculated in the same manner as des- 
cribed hereinbefore . 

The results are set forth in Table 7. 
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Table 7 



5 







Temoerature 


Void 


Relative Void 




2 

(kg. /cm ) 


(°C) 


Ratio(%) 


Ratio(#) 


tXcunpie j-o 


t? C \J 


100 


21 .7 


66.6 


14 


420 


100 


23.0 


70.7 


1 c 

JL t> 




80 


27 . 7 


85.0 


16 


420 


80 


29 .2 


89 .5 


Com. 










Example 4 






32.6 


100 



10 The radiation image storage panels prepared as des- 

cribed above were evaluated on the sharpness of the 
image according to the aforementioned test. 

The sharpness of the image given in the case of us- 
ing each radiation image storage panel is set forth in 

15 Table 8 in terms of an MTF value determined at a spatial 
frequency of 2 cycle/mm. 
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Sharpness (%) 



Example 13 35 

14 35 

15 34 

16 34 



Com. Example 4 



33 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A radiation image storage panel comprising a 
support and a stimulable phosphor-containing resin layer 
provided thereon which contains a resinous binder and a 
5 stimulable phosphor in a weight ratio of 1 : 1 to 1 : 
25, the ratio of 1 : 25 being exclusive, characterized 
in that the void ratio of said stimulable phosphor- 
containing resin layer is not more than 85 % of the void 
ratio of the phosphorcontaining resin layer having the 
10 corresponding binder-phosphor ratio and formed by a 
coating procedure conducted under an atmospheric 
pressure . .. 

2. The radiation image storage panel as claimed 
in claim 1, in which said stimulable phosphor is a diva- 

15 lent europium activated alkaline earth metal fluoro- 
halide phosphor. 

3. The radiation image storage panel as claimed 
in claim 2, in which said divalent europium activated 
alkaline earth metal fluorohalide phosphor is a divalent 

20 europium activated barium f luorobromide phosphor, 

4. The radiation image storage panel as claimed 
in any one of claims 1 through 3, in which said resinous 
binder is a mixture of a linear polyester and nitro- 
cellulose. 

25 5. The radiation image storage panel as claimed 

in any one of claims 1 through 3, in which the reduction 
of the void ratio of the stimulable phosphor-containing 
resin layer is provided by subjecting the stimulable 
phosphor-containing resin layer to compression treat- 

30 ment. 
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6. A process for the preparation of a radiation 
image storage panel which comprises subjecting a sheet 
comprising a support and a stimulable phosphor-contain- 
ing resin layer provided theron which contains a resin- 
5 ous binder and a stimulable phosphor in a weight ratio 
of 1 : 1 to 1 : 25, the ratio of 1 : 25 being exclusive, 
and which has been formed by a coating procedure con- 
ducted under an atmospheric pressure on said support, to 
compression treatment so as to reduce the void ratio of 
10 the stimulable phosphor-containing resin layer to a 
value of not more than 85 % of the void ratio of the 
untreated stimulable phosphor-containing resin layer. 

7. The process as claimed in claim 6, in which 
said compression treatment is carried out under a pres- 

15 sure of 50 - 1500 kg. /cm 2 , and at a temperature of not 
lower than room temperature, but not higher than the 
melting point of the binder. 

8. The process as claimed in claim 6, in which 
said compression treatment is carried out under a pres- 

20 sure of 300 - 7O0 kg. /cm 2 , and at a temperature of 50 - 
120°C. 

9. The process as claimed in any one of claims 6 
through 8, in which said compression treatment is carri- 
ed out by means of a calender roll. 

25 10. The process as claimed in any one of claims 6 

through 8, in which said compression treatment is carri- 
ed out by means of a hot press. 

11. The process as claimed in any one of claims 6 
through 8, in which said stimualble phosphor is a diva- 
30 lent europium activated alkaline earth metal fluoro- 
halide phosphor. 
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12. The process as claimed in any one of claims 6 
through 8, in which said resinous binder is a mixture of 
a linear polyester and nitrocellulose. 

13. A process for the preparation of a radiation 
5 image storage panel which comprises: 

subjecting a stimulable phosphor-containing resin 
layer which contains a resinous binder and a stimulable 
phosphor in a weight ratio of 1 : 1 to 1 : 25, the ratio 
of 1 : 25 being exclusive, and which has been formed by 

10 a coating procedure conducted under an atmospheric 

pressure, to compression treatment so as to reduce the 
void ratio of the stimulable phosphor-containing resin 
layer to a value of not more than 85 % of the void ratio 
of the untreated stimulable phosphor-containing resin 

15 layer, and 

providing thus treated stimulable phosphor-contain- 
ing resin layer onto a support. 

14. The process as claimed in claim 13, in which 
said compression treatment is carried out under a pres- 

20 sure of 50 - 1500 kg. /cm 2 , and at a temperature of not 
lower than room temperature, but not higher than the 
melting point of the binder. 

15. The process as claimed in claim 13, in which 
said compression treatment is carried out under a pres- 

25 sure of 300 - 700 kg. /cm 2 , and at a temperature of 50 - 
120°C. 

16. The process as claimed in any one of claims 13 
through 15, in which said compression treatment is car- 
ried out by means of a calender roll. 
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17. The process as claimed in any one of claims 13 
through 15, in which said compression treatment is car- 
ried out by means of a hot press. 

18. The process as claimed in any one of claims 13 
5 through 15, in which said stimulable phosphor is a diva- 
lent europium activated alkaline earth metal fluoro- 
halide phosphor. 

19. The process as claimed in any one of claims 13 
through 15, in which said resinous binder is a mixture 

10 of a linear polyester and nitrocellulose. 

20. A radiation image storage panel comprising a 
support and a stimulable phosphor-containing resin layer 
provided thereon which contains a resinous binder and a 
stimulable phosphor in a weight ratio of 1 : 25 to 1 : 

15 100, characterized in that the voi'd ratio of said 

stimulable phosphor-containing resin layer is not more 
than 90 % of the void ratio of the stimulable phosphor- 
containing resin layer having the corresponding binder- 
phosphor ratio and formed by a coating procedure con- 

20 ducted under an atmospheric pressure. 

21. The radiation image storage, panel as claimed 
in claim 20, in which said stimulable phospor is a diva- 
lent europium activated alkaline earth metal fluoro- 
halide phosphor. 

25 22. The radiation image storage panel as claimed 

in claim 21, in which said divalent europium activated 
alkaline earth metal fluorohalide phospor is a divalent 
europium activated barium f luorobromide phosphor. 
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23. The radiation image storage panel as claimed 
in any one of claims 20 through 22, in which said resin- 
ous binder is a mixture of a linear polyester and nitro- 
cellulose . 

5 24, The radiation image storage panel as claimed 

in any one of claims 20 through 22, in which the reduc- 
tion of the void ratio of the stimulable phosphor- 
containing resin layer is provided by subjecting the 
stimulable phosphor-containing resin layer to com- 
10 pression treatment. 

25, A process for the preparation of a radiation 
image storage panel which comprises subjecting a sheet 
comprising a support and a stimulable phosphor-contain- 
ing resin layer provided thereon which contains a resin 

15 ous binder and a stimulable phosphqr in a weight ratio 
of 1 : 25 to 1 : 100, and which has been formed by a 
coating procedure conducted under an atmospheric pres- 
sure on said support, to compression treatment so as to 
reduce the void ratio of the stimulable phosphor- 

20 containing resin layer to a value of not more than 90 % 
of the void ratio of the untreated stimulable phosphor- 
containing resin layer. 

26. The process as claimed in claim 25, in which 
said compression treatment is carried out under a pres- 

25 sure of 50 - 1500 kg. /cm 2 , and at a temperature of not 
lower than room temperature, but not higher than the 
melting point of the binder. 

27. The process as claimed in claim 25, in which 
said compression treatment is carried out under a pres- 

30 sure of 300 - 700 kg. /cm 2 , and at a temperature of 50 - 
120°C. 
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28. The process as claimed in any one of claims 25 
through 27, in which said compression treatment is car- 
ried out by means of a calender roll. 

29. The process as claimed in any one of claims 25 
5 through 27, in which said compression treatment is car- 
ried out by means of a hot press. 

30. The process as claimed in any one of claims 25 
through 27, in which said stimulable phosphor is a diva- 
lent europium activated alkaline earth metal fluoro- 

10 halide phosphor. 

31. The process as claimed in any one of claims 25 
through 27, in which said resinous binder is a mixture 
of a linear polyester and nitrocellulose. 

32. A process for the preparation of a radiation 
15 image storage panel which comprises: 

subjecting a stimulable phosphor-containing resin 
layer which contains a resinous binder and a stimulable 
phosphor in a weight ratio of 1 : 25 to 1 : 100, and 
which has been formed by a coating procedure conducted 

20 under an atmospheric pressure to compression treatment 
so as to reduce the void ratio of the stimulable 
phosphor-containing resin layer to a value of not more 
than 90 % of the void ratio of the untreated stimulable 
phosphor-containing resin layer, and 

25 providing thus treated stimulable phosphor-contain- 

ing resin layer onto a support. 

33. The process as claimed in claim 32, in which 
said compression treatment is carried out under a pres- 
sure of 50 - 1500 kg. /cm 2 , and at a temperature of not 
30 lower than room temperature, but not higher than the 
melting point of the binder. 
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34. The process as claimed in claim 32, in which 
said compression treatment is carried out under a pres- 
sure of 300 - 700 kg. /cm 2 , and at a temperature of 50 - 
120°C. 

5 35. The process as claimed in any one of claims 32 

through 34, in which said compression treatment is car- 
ried out by means of a calender roll. 

36. The process as claimed in any one of claims 32 
through 34, in which said compression treatment is car- 
lo ried out by means of a hot press. 

37. The process as claimed in any one of claims 32 
through 34, in which said stimulable phosphor is a diva- 
lent europium activated alkaline earth metal fluoro- 
halide phosphor. 

15 38. The process as claimed in any one of claims 32 

through 34, in which said resinous binder is a mixture 
of a linear polyester and nitrocellulose. 
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